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Description 

Background of the invention 

This invention refers to an electrolytic cell for the 
generation of hypo-halogenites in a continuous process. 

The electrolysis of halogenites in a liquid medium 
producing acid hypo-halogenites or their corresponding 
salts has been employed for disinfection treatments of 
water in general, especially for water in swimming pools, 
cooling towers and reservoirs, including drinking water 
and waste water. 

There are several types of electrolytic cells for this 
end, installed as part of a hydraulic system which the 
liquid to be treated flows through (on-line electrolytic 
chlorinators). The water being treated may contain a 
natural residue of a halogen salt, usually sodium chlo- 
ride: If necessary, an appropriate amount may be 
added. Within the cell are appropriate electrodes that 
communicate externally to a continuous cunrent electri- 
cal supply. The electrolysis of the halogen salt occurs 
on the surface of the electrodes, and the corresponding 
halogen (chlorine, if the halogen salt is sodium chloride; 
bromine, if it is sodium bromide, and so on), hydrogen 
and, to a lower degree, oxygen, are formed. 

As there is no separation between the anode and 
the cathode, the halogen combines with the medium to 
form the corresponding hypo-halogenites. The products 
of the electrolysis are taken outside the cell by the flow 
of water, and the hypo-halogenites Is dissolved. The 
hydrogen and the oxygen, not very soluble in the 
medium, are expelled to the atmosphere by the 
exposed surface of the liquid. This type of equipment is 
generally known as hypochlorite generator, electrolytic 
chlorinator, salt water chlorlnator or electrdyser. 

Due to the low salt content dissolved we will occa- 
sionally refer to this solution quite simply as water or 
electrolyte, it being understood that it is an electrolytic 
solution, that is, water with a certain amount of salt or 
salts of one or more halogens. The first electrolytic cells 
of the type were built In segments of commercial plastic 
pipes with concentric tubular electrodes or electrodes in 
fiat parallel grid or solid plates, attached to their inside, 
and electrk^ai lead linking them to an external supply 
through sealed openings on the wall of the cell. The 
cells were installed in commercially available plastic 
pipes that are part of the system of the water to be 
treated. 

A problem common to this type of equipment was 
the possibility of energizing the cells with the pump 
switched off, that Is, without any water flowing through 
the cell. In this case, the operation of electrolysis can 
cause an accumulation of hydrogen and oxygen gases 
- a highly inflammable and Implosive mixture - inside 
the hydraulic system, such as filters, pumps and other 
containers close to the electrolysis, with a high risk to 
people and facilities. 

A few devices were added to the technique to pre- 



vent this possibility. We will mention some of these 
devices, still used with c&tmn well-known equipment. 
One of these involves the installation of a f tow meter in 
the pipes, interrupting the electrical supply of the elec- 
5 trdytic cell if the flow of water within the cell Is inter- 
rupted. However, common flow meters usually have 
switching problems after a certain time, as their electri- 
cal contacts - very dose to the flow of the electrolytic 
solution -- are easily oxidized by steam ard halogens. 
10 Another solution for the problem was the design 
and adoption of a shunt shaped like an inverted "U" 
placed vertically in the water pipes. The ceil can be 
placed In one of the segments of the inverted "U"; its set 
of electrodes must be higher than the entry and outlet 
15 level of the water. If there is no flow of water to conduct 
the hydrogen and oxygen thus formed outskie the cell 
the electrolysis will only produce the required amount of 
these gases required to fill in the shunt and thus eject 
the electrolytic solution that remained within the cell. H 
20 there are no electrolytes close to the electrodes the 
electrolytic process is Inten'upted. 

In the absence of a term that better defines It and 
for greater clarity we will henceforth call this device the 
"capacity of self-extinction of the electrolysis". 
25 The shunt is made by the person installing the elec- 
trolytic cell; this person is not effectively controlled by 
the equipment manufacturer. The shunt may later suffer 
alterations because of mending or changes In the sys- 
tem of pipes. Therefore an Improvement of the device, 
30 described by U.S. patent US 4.861.451, included this 
device in the actual electrolytic cell, that is, giving the 
cell the shape of a pipe like an inverted "U" where the 
electrodes are on the horizontal part. The entry and out- 
let of the electrolyte occurs in the two vertical pipes that 
35 are also used to connect it to the hydraulic system. This 
configuration leads to the production of a necessarily 
large facility for a relatively small electrode area. 

Another variation of the "capacity of self-extinction 
of the electrolysis" was added to the electrolytic cell 
40 model described in the request for Australian patent nr. 
AU-A-1 110/88. It was desaibed as a chamber formed 
by an upper and by a lower part. The entry and the out- 
let of the electrolytic solution occurs on the lower part, 
placed horizontally In diametrically opposing points, or 
45 vertically on the lower part at opposing ends, as in the 
nrvxJel previously described, separated only by a divid- 
ing wall. The upper part holds a compartment for the set 
of electrodes (ascending flow electrode chamber), also 
separated by a division but only until the height of the 
50 electrodes. Above this height the chambers communi- 
cate. These electrodes, which can be flat plastic plates 
both entire or grid-like, can be placed both vertically and 
longitudinally in relation to the flow, that is, ttiey may be 
perpendicular and adjacent to the division, or vertical 
55 and across the entry of the solution. In this case the last 
electrode next to the effluent chamber (necessarily a 
smooth flat plate) will substitute the upper division. 
When we juxtapose the upper and the lower parts we 
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have a single redpient. with vertical divisions that com- 
bine to form a sort of dam. When the electrolytic flows 
through the cell it must cover the set of electrodes and 
flow over tiie upper division before it leaves through the 
outiet compartment (effluent chamber), which only 5 
senses to drain the solution. Electrolysis does not occur 
in this chamber. 

This type of solution involves an inaease in tiie 
physical size of tiie cell, that ends up by incorporating, 
in addition to the electrodes (electrode chamber) an 10 
additional empty vertical compartment (effluent cham- 
ber) dedicated to the flow of liquid. 

The two above-mentioned configurations of the 
internal or external additions of the "capacity of self- 
extinction of tiie electrolysis" in the cell imply, on one is 
hand, a smaller relation of tiie area of electrodes per 
volume of electrolytic cell or volume occupied by tiie 
installation and, on the other hand, an increase of 
potential danger should tiie cell become full of hydrogen 
and oxygen, since it can contain more gas. 20 

We should emphasize that Australian regulations 
(Queensland Gas Examiner - 1881). accepted and 
adopted by SOASA - Swimming Pool and Spa Associa- 
tion of Australia Limited, according to tiie Safety Guide 
for Electrolytic Chlorinators (Electrolytic Saline Chlorin- 2s 
ator Safety Guidelines. Esc-2, 1989). has determined 
that the amount of accumulated gas in a hydraulic facil- 
ity witii this type of cell - that is, tiiroughout tiie inverted 
U-shaped shunt cannot be more tiian two liters. This 
requirement, therefore, limits the volume of tiie aquatic 30 
systems to be treated -- swimming pools or cooling tow- 
ers. They can be treated witii equipment built according 
to the technique described above as long as It complies 
witii such regulations. 

Anotiier proposal developed not to substitute but to 3S 
complement the safety of the electrdysers in order to 
avoid tiiat the installation fill up with gases has an elec- 
tronic gas detection system that measures tiie conduc- 
tivity between an auxiliary electrode located internally at 
the top of the cell (gas sensor) and one of the main elec- 40 
trodes (anodes or cathodes). Should there be an accu- 
mulation of gases within the cell, tiie conductibility - 
guaranteed by tiie liquid witiiin the cell - is considerably 
reduced due to the low electrical conductivity that char- 
acterizes non-metallic gases, and tiie source will cut the 45 
supply of electrical energy to tiie electi-odes. However, 
as the auxiliary elecb'ode sensor is fed by a continuous 
current, it may undergo a polarization that can inhibit its 
sensing capacity. 

Electrolytic cells fed witii continuous current need so 
periodical cleaning to remove eventual deposits of cal- 
cium salts and other minerals present in the water from 
their cathodes, as the presence of such salts consider- 
ably reduces the efficiency of the electrolytic cells con- 
siderably. The frequency of this cleaning operation ss 
depends on several factors, tiie most significant one 
being water hardness, which usually occurs because of 
the immersion of tiie cathodes In an add solution. In 
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several types of electrolysers tills operation is facilitated 
by tiie incorporation of a device to remove and replace 
ttie parts to be treated into the design of tiie cell. 

Some types of equipment allow tiie removal of tiie 
set of cathodes, while others with anodes and cathodes 
as a single bloc or beam only allow the removal of tiie 
entire set of electrodes. When the entire set is removed 
for cleaning the anodes (with a valuable and fragile 
coating of noble metals) are unprotected. Removing 
and repladng only the cathodes avoids only the prob- 
lem, but subjects tiie valuable fixed anodes to saatches 
and damages from the cathodes when the operation is 
executed, especially when removing cathodes witii thick 
mineral crusts ttiat may also be attached to tiie anodes 
from the cells. 

The electrical safety of these units is vitally inrpor- 
tant. In some models the cathodes are grounded, that 
is, tiie grounding is executed by the same electrical 
cable that takes tiie current to tiie cathodes. As tills 
equipment works witii relatively high currents, any fault 
in connector contact eliminates the grounding from tiie 
unit. This can be fatal for any living being that comes 
into contact witii the electrolytic solution, even if the dif- 
ference in potential is low. 

Description of the Invention 

The electrolytic cell for tiie generation of hypo-halo- 
genites. object of tills invention, includes significant 
improvements in operation, safety and maintenance 
work so as to overcome tiie problems listed above. The 
improvements are described below. 

The first objective of our system is the concept of a 
more compact configuration tiiat allows the maximum 
use of tiie electrolytic cell with an increase in the propor- 
tion between tiie electrode area and tiie volume of tiie 
electrolytic cell compared to the equipment available so 
far without eliminating the "capacity of self-extinction of 
the electrolysis". 

This objective is attained based on an electrdytic 
cell in the form of a closed chamber, constituted by two 
main parts coupled hermetically to one another by 
means of a conventional attachment and pressure. The 
lower part (or base) is installed as part of tiie system's 
pipes; there is a sub-chamber for entry and anotiier one 
for outiet, axially aligned on the same horizontal plan 
and separated by a vertical banler transversal to the 
flow of liquid, and a second, higher chamber (the elec- 
trode chamber), located on ttiis base, in internal com- 
munication with it. that can be occupied tiiroughout its 
vdume by a set of electrodes of flat plates, swodth or 
grid-like, parallel and equidistant, combined in beams or 
sets, that extend vertical and longitudinally or vertical 
and transversely from any wall of the electrode chamber 
to the opposite wall, or by a set of tubular, flat or grid 
electrodes, placed at an equal distance, vertical and 
concentrically. The set of electrodes can occupy the 
entire horizontal extension of tiie electrode chamber, as 
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long as their lower extremities are above the entry and 
outlet level of the base. This set with the base and elec- 
trode chamber must contain constructive and accessory 
devices able to direct, distribute and renew the flow of 
water within the cell so that, between the entrance and 
outiet of the cell the water will flow along an Inverted "U" 
and contact the surface of the electrodes, executing the 
electrolysis, both in the ascending and in the descend- 
ing direction with the necessary turbulence for it to take 
the gases generated there to outside the cell. 

The electrode chamber, shaped like a bell, can 
have a cylindrical, cubic, pyramid or paving-stone for- 
mat or a combination of all of these. It occupies the 
upper part of the cell and its inside can be partially or 
totally occupied by flat electrodes, either smooth or grid- 
like, with a cylindrical, oval, rectangular section, prefer- 
ably in the same format as the bell, vertical and concen- 
trically placed, with equidistant walls. 

In facilities where the flow of the electrolyte doesnl 
have enough pressure to fill tiie cell, or the turbulence 
required to take all the gases generated tiiere outside, 
simple devices can be adapted inside it to raise the 
height of the vertical transversal bamer between the 
cell's sub- entry and outiet chambers, prolonging this 
bamer until the top of tiie electrodes, if necessary, 
and/or dislocating the vertical terrier to get closer to tiie 
entry or outiet of the base. 

In tiie first case the electrolytic chamber is divided 
into two vertical parts, each one called a sub-chamber, 
one with an ascending flow and one witii a descending 
flow, but with the same speeds and volumes. 

The relations between the volumes and the speeds 
of the sub-chamber were altered by the dislocation of 
the said division. In botii cases tiie electrode chamber 
occupies the entire volume of the upper part of tiie elec- 
trolytic cell and continues operational, tiiat is. producing 
the hypo-halogenite botii in tiie ascending sub-chamber 
and in the descending sub-chamber. These alterations 
allow the electrodes to be submerged during the elec- 
trolysis even with very small flows. It also allows the 
gases generated during this operation to be carried out 
of the cell by the flow of the electrolyte. 

Below follows a desaiption of the way the cell is 
built. This ensures additionally that the electrolyte follow 
the inverted "y-like route, botii with regular ftows and 
small flows, to obtain the total filling of tiie electrolytic 
cell in such a way that tiiis electrode chamber, without 
any alteration in construction, can be installed on the 
base botii longitudinal and transversely to the flow of tiie 
electrolyte by a simple turn of tiie electrode chamber at 
900 around its vertical axis. It can also receive an ade- 
quate and simple device to "memorize** this particular 
position of tiie electrode chamber so as to avoid invol- 
untary altering of the electrode's position during suk>se- 
quent disassembly for cleaning and maintenance. 

Anotiier objective of this invention is the total pro- 
tection of ttie electrodes when tiiey are removed from 
the electrolytic cell for cleaning, transportation or stor- 
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age. This device is made feasible by the buikjing of a 
bell-shaped electrolytic chamber witiiin which all tiie 
electrodes are placed, packed and locked, communicat- 
ing with external terminals for the electrical connection 

5 to the outside energy supply. This bell, in turn, is cou- 
pled to tiie base by conventional means. 

If the bell is made from transparent material it will 
allow a view of the electrodes inside. This facilitates 
inspection to determine the state of the electrodes, tiie 

10 amount of lime accumulated on their surface and any 
otiier eventual abnormalities. If maintenance is 
required, if tiie user has to change them or should any 
ottier operation be necessary it is enough to disconnect 
the electrical contacts coming from the energy supply 

15 from the bell and remove them without any further dis- 
assembly, as the bell is a single block witiiin which tiie 
electrodes are attached and locked. 

The set of electrodes can thus be handled, trans- 
ported or stored, always protected by tiie bell, and tiie 

20 layers of precious metals that cover tiie anodes will not 
be scratched or damaged by contact witii other mate- 
rial. 

Another objective of tills invention is to allow acid 
cleaning of the electrodes. The bell that houses them is 

25 acid-resistant, and has been designed so that, if tilted, it 
can serve as tiie recipient where an appropriate amount 
of acid solution concentrate will be poured to submerge 
tiie electrodes and subsequentiy clean tiiem. 

Another advantage provided by this type of conf igu- 

30 ration is that this electrolytic cell allows tiie installation of 
its base only, duly closed at the top by an appropriate 
closure, in a first phase, like when the hydraulic system 
is built first and the electrode chamber and the supply of 
energy are installed later. 

35 Should repairs be required this device makes it pos- 
sible for the electrode chamber of the already installed 
electrolytic cell to be removed and sent for repair, sub- 
stituted by a new chamber or for the appropriate closure 
placed on top of the base. The water system can be 

40 begin to operate again immediately, witiiout having to 
remain out of action. 

Another objective is to develop a way to detect the 
presence of gases inside the cell without immersing the 
sensors directiy into the electrolyte. 

45 This is possible through tiie adoption of a small 
inwardly-turned bulb on tiie outer upper part of the elec- 
trolytic chamber; one or more electronic components 
are installed in this small bulb. The electrical parameter 
of these components can vary in view of the tempera- 

50 ture tiiey are submitted to. The device Is immersed in a 
solid or liquki heat-conducting substance, and the hous- 
ing thus formed is closed by a closure through which 
two metallic terminals connect the component or the 
association of components to the supply of electrical 

55 feed. 

The above-mentioned supply, ttiat supplies a con- 
stant current to tiie electronic component, provokes 
heating. The flow of the solution inskje the electrode 
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charriber in contact and the continues renewal with Its 
upper inner wall (and, therefore, in direct contact with 
the outer wall of the housing of the said component) 
cools the housing while maintaining a constant temper- 
ature. 

However, if for some reason the f bw is suspended, 
the accunulated gases at the top of the electrolytic cell 
will hinder the cooling of the housing and the compo- 
nent will heat quicWy. resulting in a variation of the elec- 
trical parameter immediately detected by the electronic 
circuit, that will shut off the current feed to the cell. 

A few components that meet these finalities are 
diodes, transistors, NTCs (Negative Thermal Coeffi- 
cient), PTCs (Positive Thermal Coefficients) and other 
semi-conductors. 

Thus, although the model described below has 
employed NTCs or PTCs as sensors, electronic compo- 
nents whose resistance varies in view of the tempera- 
ture can also be used. 

Moreover, depending on the degree of ttiermal con- 
ductivity of tiie substance that conducts heat used to 
sun-ound the NTC or PTC resistor (or any other elec- 
tronic component), the time necessary for tills resistor 
to attain tiie temperature that sets off the function of 
interruption of ttie current may stretch beyond the desir- 
able time. To reduce this answer time to the minimum 
this heating period must be speeded up using one or 
more common resistors, with appropriate resistance 
values, linked in a series to ttie NTC or PTC resistor 
witiiin the same housing. In that case ttie free terminals 
of tills series are connected to tiie circuit of the electrical 
supply. 

However, tiiis solution has been proved unsatisfac- 
tory, considering that variations in the temperature of 
the water that circulates witiiin the chamber may cause 
false indications by tiie above-mentioned sensor. 

Thus, alternatively, a gas-detection system has also 
been designed, comprising a pair of electrodes placed 
on ttie upper part of ttie bell and linked to a supply of 
alternate current. 

The cun'ent that circulates in the sensor system 
does not depend on the anodes or cattiodes' being 
energized or not. This makes the system independent 
and safer. 

The deposition of insoluble carbonates on the catti- 
odes no longer affects the sensor system because this 
system is formed by two independent electrodes, witti- 
out any link to ttie anodes and cathodes. 

There is no deposition of insoluble caibonates on 
the electrodes that constitute the sensor because ttiey 
are fed by an alternate current, therefore suffering an 
automatic cleaning process tiiat is repeated 50 or 60 
times a second, depending on the frequency of tiie local 
electricity network. 

Finally, the fact ttiat an alternate current circulates 
through tiie sensor system does not allow the elec- 
trodes to polarize, since their polarization is automati- 
cally inverted to a beat of 100 to 120 times per second 



as described above. In this case ttie automatic depolari- 
zation of ttie electrodes of ttie sensor system occurs. 

Anottier objective Is ttie introduction of dedicated 
grounding ttiat contacts ttie effluent liquid from the elec- 

5 trolytic cell. This is obtained by ttie addition of a metallic 
screen made from electrolyte-resistant material ttiat 
also wittistands ttie products of the electrolysis at a 
point of ttie base adjacent to ttie outiet of the liquid, 
placed so as to have a perfect contact between the elec- 

10 trolyte that leaves ttie cell witti a connector with outside 
communication linked to an adequate grounding device. 
The grounding ensures the safety of people who may 
eventually contact ttie electrolyte in tiie case failure of 
the galvanic insulation of any component of the electri- 

15 cal supply. 

Finally, anottier objective is the introduction, into ttie 
electrolytic cell, of an upper closure witii all the appro- 
priate connections for ttie electrical linkage of ttie 
energy supply to tiie terminals on the upper outer wall of 

20 ttie bell. This closure, ttierefore. protects the terminal 
against external agents. 

Description of ttie Drawings 

25 The object of ttiis invention is clearer if we look at 
the attached figures, assembled to illustrate (and not 
limit) the invention, where; 
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Fig 1 . is a view in perspective of the object of this 
invention, fully assembled; 

Rg 2 is an expanded view of the object of Fig 1 ; ttie 
beam of electrodes witii flat parallel plates is placed 
longitudinally; 

Rg 3 is a view similar to Fig 2; the beam of elec- 
trodes of the flat parallel plates is placed trans- 
versely: 

Rg 4 is a view similar to Fig 2; tiie beam of elec- 
f odes is formed by concentric pipes witii a rectan- 
gular section; 

Fig 5 is a transversal view of the cell witii the flat 
parallel plate electrode beam, according to Fig 2; 

Rg 6 is a transversal section of ttie cell, according 
to Fig 3; 

Rg 7 is a longitudinal section of tiie cell, according 
to Rgures 2 and 5. showing the dislocation of ttie 
central division; 

Rg 8 is a longitudinal section of ttie cell according 
to Fig 7. showing ttie beam of parallel plates com- 
bined to the transversal vertical central and dislo- 
cated divisions; 
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Fig 9 is an expanded section of the base of the cell 
and of the maintenance closure; 

Fig 10 is a view in perspective showing a partial 
section of the bell with an alternative sensor equip- 
ment. 

Detailed Description of the Invention 

According to the illustrations described above, the 
objective of this invention comprises a chamber formed 
by a base (1) to allow its installation in the hydraulic sys- 
tem where the entry and outlet of the electrolyte occur; 
an electrode chamber (2) attached to the base (1), com- 
municating with it on the Inside but with a hermetic clos- 
ing in relation to the outside through a tight flange 
coupling (3) on whose surface the electrolysis occurs 
and whose terminals (5) and (6) communicate to the 
outside by the top of this electrolytic chamber (2), cou- 
pled to an upper closure (7) that shelters the electrically 
conducting contacts (8) to outside the energy supply 
(not shown) by a set of wires (9). It also comprises a 
maintenance closure (10) (see fig 9) to substitute the 
electrode chancer (2) and maintain the hydraulic sys- 
tem in operation when it is not present. 

The base (1) of the electrode cell (see figure 3 spe- 
cifically) is manufactured preferentially in plastic mate- 
rial, chemically resistant to halogens and their salts and 
physically resistant to the pressures typical of the 
hydraulic system where it should be interspersed. 

The above-mentioned base (1) consists of an open 
box, with a circular opening on the upper part, evolving 
to a square lower part and two opposing, slightly 
rounded vertical sides similar to arcs (1 1), from which 
protrude two cylindrical, diametrically opposed pipes 
(12) with two openings at their origin, one for entry (13) 
and one for outlet (14) of the base. (1). The free ends 
have an appropriate configuration, including internal 
and external threads, as well as flanges and other 
resources to connect tubular bodies to hydraulic net- 
works. 

The bottom of the base (1) is formed by two arc- 
shaped ramps that begin below each cylindrical pipe 

(12) . dose to the bottom ends of the vertical, arch- 
shaped walls (11). The ramps go to the center of the 
base inasmuch as they rise to its top. closing next to the 
upper circular opening in the form of two transversely 
placed, vertical and parallel walls, that constitute a 
dividing bamer (15). On the upper end. the above-men- 
tioned ramps are separated by a duct (16) along their 
top with a vertically centered slit (1 7), so that the above- 
mentioned base (1) is divided into two symmetrical sub- 
chambers, one for entry (18). adjacent to the entry hole 

(13) and one for outlet (19). adjacent to the outlet hole 

(14) . 

The upper circular part of the base (1) has a mount 
to attach a joint or sealing ring (21). 

Furthermore, this upper part has four small circular 



bumps, two of which with a central opening (22) and 
(23). The first is on the entry hole (13). and the second 
one (23) is at 90"* anti-clockwise. Both or either can be 
occupied by a removable pin (24) with the same diame- 
? ter. to serve as a memory of the position of the electrode 
chamber, (2), as we will explain below. Two other round 
compact bumps are also foreseen (25) and (26), located 
at 180*" and 270'' also anti-clockwise, respectively, after 
the first bump. 

w TTiere Is a small cylindrical elevation (27) around 
the perimeter of the upper circular opening of the base 
(1). flat Inside and with a thread on the outside, so that 
the lower rim (28) of the electrode chamber can be cen- 
tralized and attached to the base (1). It will be attached 
15 by an Internal thread contained in the coupling flange for 
the perfect watertight sealing of the inner chamber 
formed by the set. 

Externally, the base (1) is reinforced by devices 
similar to an angle brace (29) (see fig. 5) that joint the 
20 upper part of Its vertical parallel walls to its upper circu- 
lar part, as well as a lower vertical wall (30), longitudinal 
and centrally placed, perpendicularly linking the arch- 
shaped walls (1 5), which are the bottom of the base (1). 
The electrode chamber (2) (see figure 2) consists of 
25 a bell (31 ). manufactured preferably in transparent plas- 
tic material, necessarily chemically resistant to halo- 
gens and their salts, as well as to strong diluted acids, 
especially commercial muriatic acid, and physically 
resistant to typical pressures of the hydraulic system 
30 where it must be Installed. 

The above-mentioned chamber (2) has a rectangu- 
lar format. Its two opposing vertical walls (32) are out- 
wardly rounded in the form of arches, and are 
interspersed between two opposing and parallel walls 
35 (33) closed on the upper part by a horizontal wall (34) 
above a horizontal narrowing point (35) distributed uni- 
formly along its perimeter. Such a horizontal narrowing 
(35) makes the upper closure fit properly (7). 

The chamber (2) is also open at the base (sur- 
40 rounded by a circular rim (28)); the rim connects the 
base to the chamber (1 ). The chamber contains a beam 
(4) formed by two interspersed sets (36) and (37) with 
one or more electrodes each. 

The above-mentioned set of electrodes (36) and 
45 (37) are flat plates, whole or perforated, grid-like, or 
even a combination or whole and grid-like flat plates, 
parallel and equidistant among one another, as illus- 
trated in figures 2 and 3. The above-mentioned set. 
moreover, can have the form of vertical pipes with a clr- 
50 cular, quadrangular or any ottier section, preferentially 
in the same horizontal section as the bell (31), concen- 
tric and equidistant amount one another, smooth or 
grid-like, or a combination of smooth and grid-like pipes, 
according to Fig. 4. 

Each of these electrodes Is electrically Insulated 
from the neighboring electrode by means of fitting Hs 
vertical edges into also vertical slots (38) appropriately 
shaped, internally, on the parallel vertical walls of the 
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bell (31) and by the fit of the central part of its lower hor- 
izontal edges among the spacing teeth (39) with a 
toothed bar (40). in the case of the tubular electrodes, 
and by the connection, Individual and vertically, of each 
electrode, by the upper right or left upper edges, alter- 
nately, to laminar conducting supports shaped lite an 
inverted -L"(41). 

Each of the above-mentioned laminar conductors 
(41) is horizontally connected to respective parallel hor- 
izontal interconnections (42), also laminar. Each of the 
conductors (41 ) is linked to a pin that belongs to the pair 
of perpendicular pins that make up the positive terminal 
(5) and the negative terminal (6). which communicate 
externally to the bell (31) by the holes (43) on their 
upper wall (34) and through sealing rings (44) to pre- 
serve the cell's hermetic nature and to connect the two 
sets of electrodes (36) and (37) to the electrical supply 
(not shown). 

In tiie case of flat parallel electrodes (as per Figures 
2.3 and 5), a flat rod (45). resembling a ruler, is placed 
transversely and perpendicularly to the tootiied rods 
(40. 40* and 40") by the juxtaposition of the sl'rts (46) 
located in the middle of each and that stretch vertically 
from the lower part to half the height of the toothed bar 
(40), and from tiie upper part until half the height of tiie 
flat rod (45). 

The upper part of the flat rod (45) has a gutter (47) 
that serves as a support and parallel fitting for the verti- 
cal extension of the central electrode (48). The vertical 
ends (49) of the toothed bar (40) and of the flat rod (45), 
when present, can be attached by gluing or other 
means to tiie slits (50) that exist for tiiis objective on the 
inner vertical walls of the bell (31). to securely lock the 
electrodes inside. 

The lower blade (51) of the toothed rod (40) and ttie 
lower blade (52) of the flat rod (45) have tiie same for- 
mat to allow the adequate alternate fit and assembly in 
the gutter (16) and slit (1 7) of the dividing barrier (15) of 
the base (1). when the electrode chamber (2) is placed 
above it botii with longitudinally arranged flat plate elec- 
trodes, as shown in figures 2 and 5. and after a 90** 
clockwise turn of tiie electrode chamber (2) around its 
vertical axis, with transversely placed flat plate elec- 
trodes, as shown in figures 3 and 6. 

In the first case, with the electrodes longitudinal to 
the flow, tiie fitting is done by juxtaposing the lower 
blade (51) of tiie tootiied rod (40) inside ttie gutter (16) 
of the dividing banier (15) and the lower blade (52) of 
the flat rod (45) across tiie slit (17) In the flat bar. In tiie 
second case, that is. with the elecfrodes transversal to 
the flow, tiie fitting is done by juxtaposing the lower 
blade (52) of tiie flat rod (45) inside the division gutter 
(16). situation where tiie lower blade (51) of ttie toottied 
rod (40) crosses tiie slit (1 7) of the dividing barier (1 5). 

In the lower part of ttie electrode chanrtber (2). 
below the electrodes, or more exactiy in the aoss-quad- 
rant formed by the union of tiie toottied rod (40) and the 
flat (45) rod which will always be adjacent to tiie base 



(1) outlet sub-chamber (19) when ttie electrode cham- 
ber (2) is installed above it. there is a horizontal flat 
quadrant-shaped grounding metallic grid (53). made of 
chemically electrolyte-resistant material, locked by the 

5 pairs of horizontal bumps (54) of tiie inner vertical walls 
of the toottied rod (40) and of ttie flat rod (45) when 
present, supported by the upper circular part of tiie 
base (1) immediately below ttie quadrant, connected to 
a vertical pin (55) made of the same material, which 

10 communicates to tiie outside of the electrode chamber 

(2) tiirough an opening (56) in tiie bell (31) rim (28) for 
connection through an appropriate elecf ic conductor 
(57) to ttie externa] grounding pin (58) fixed In its own 
housing (59) in the upper external wall (34). 

75 Four correctly disttibuted pins witti an appropriate 
lengtti emerge (60) from ttie above-mentioned upper 
wall (34). They serve as support for tiie elecfrode cham- 
ber (2) when it is turned upside down after being 
removed from tiie base (1). 

20 We have also designed a gas sensor system for ttie 
wall of ttie bell (34) formed by a bulb-shaped housing 

(61) protruding towards the inside of tiie wall (34). that 
do not communicate internally, filled witii a heat con- 
ducting substance like chemical paste, tiiermal oil. sili- 

25 cone oil, or any ottier adequate substance, where one 
or more resistors are inserted, connected in series in 
this case, one of which must be an NTC (Negative TTier- 
mal Coefficient) or PTC (Positive Thermal Coefficient) 
resistor (63), hermetically insulated from tiie outside by 

30 a lid (63) fixed by gluing or anottier appropriate means, 
ttirough which two vertical metallic terminals (64) in 
contact with ttie two poles of the NTC or PTC resistor 

(62) . or of the two free terminals in tiie case of a series 
of resistors, will allow tiieir elecfric connection to tiie 

35 external power supply (not shown). 

According to Fig. 10. an alternative gas sensor sys- 
tem is foreseen, whereby the elecfrodes (74) of the sen- 
sor system are placed in the upper part of the chamber 
(2). particularly a pair of electrodes (74) which, piercing 

40 ttie top wall (34) of ttie bell (2) provide an electric con- 
nection between tiie inside and tiie outside of ttie cham- 
ber (2). 

Thus tiie outside of tiie electrodes (74) is elecfri- 
cally connected to an AC power supply, as well as to an 
45 electrolytic cell operation blocking circuit (not shown). 

The inner part penetrates ttie interior of the cham- 
ber (2), entering into direct contact witii the elecfrolytic 
solution, thus allowing tiie current to pass between each 
electrode (74). 

so When there is gas formation inside the bell, ttie AC 
current from one electrode to the otiier is interrupted 
(74), thus activating the cell operation blocking circuit. 

Tlie lower part of the rim (28) of ttie bell (31) also 
has a pin-shaped (65) bump with the same diameter as 
55 tiie movable pin (24) and ttie cavities ttiat exist in ttie 
bumps (22 and 23) on the base (1). 

The objective of ttiese elements is to identify the 
position in which the electrode chamber (2) is juxta- 



13 



EP06S0 930B1 



14 



posed above the base (1), at the same time avoiding 
that other juxtapositions be unintentionally achieved 
when the components are temporarily disconnected 
from the electrolytic cell. 

With the installation of the electrode chamber (2) in 
a certain position on the base (1), such as with the elec- 
trode beam (4) made of longitudinally aligned parallel 
plates or grids, the pin (65) of the bell (31) rim (28) fills 
the bump cavity (23) of the base. The lower Wade (52) 
of the flat rod (45) crosses the slit (17) formed in the 
dividing barrier (15). In this case, the nrK3vable pin (24) is 
placed in the bump cavity (22), according to Fig. 2. 
which is the only other possible connection position for 
the electrolytic cell with hermetic closing by tightening 
the flange. 

On the other hand, if we want to install the parallel 
plate electrode beam (4) transversally to the base, as 
shown in Fig. 3, the movable pin (24) is placed in the 
bump cavity (23), and the juxtaposition of the electrode 
chamber can only be done by filling the base (1) cavity 
(22) with the bell (31) rim (28) pin (65), while the lower 
blade (52) of the flat rod (45) fits into the gutter (16) of 
the dividing barrier (15) and the lower blade (51) of the 
toothed rod (40) aosses the slit (17) of the dividing bar- 
rier (15). 

The same procedure is used for the electrode 
chamber containing tubular electrodes, except that in 
this case the flat rod (45) will not be there. 

This way, using the "memory" pin (24) and the 
arrangements described above, the position of the elec- 
trode chamber and, as a consequence, the position of 
the electrode beam (4) will not be unintentionally 
changed in future disassembly and reassembly 
because the only possible position for connecting the 
electrode chamber is determined by the combination of 
the bell (31) rim (28) pin (65) with the free cavity (22 or 
23) in the circular area of the base (1). 

The upper lid (7) (see figure 4), made of electrically 
insulating material, preferably plastic, consists a box 
with the same shape as the upper part of the beil (31) 
on whose top it fits. The lid (7) is closed at the top and 
open at the bottom, creating a cavity where an internal 
basically laminar-shaped lid (66) is built at mid-height. 

The internal lid (66) houses at the top the female 
connectors (8) for the positive (5) and negative (6) ter- 
minals of the electrode beam (4), for the resistor (62) 
terminals (64) and for the grounding terminal (54). 
These connectors are housed in tubular vertical rein- 
forcements (67) so as to be internally located between 
the lid (66) and the inner top of the upper lid (7). The ter- 
minals communicate with the open part of the lid (7) 
through holes in the internal lid (66) to allow the connec- 
tion to their respective terminals (5). (6), (58) and (64) 
when the upper lid (7) is juxtaposed to the top of tiie bell 
(31). 

From the female connectors (8) inside the upper lid 
(7) corresponding wires emerge, forming a single wiring 
whip (9). passing through a hole (68) in a vertical wall of 



tiie lid (7) and connecting the electrolytic cell to tiie 
power supply (not shown). 

The upper lid (7) also has a slit (69) in one of its ver- 
tical walls to pass the wire (57) ttiat connects tiie 

5 grounding grid (53) pin to the grounding terminal (58) at 
the top of the bell (31). 

Several devices and accessories can be added to 
the inner part of the cell so as to divide it into two parts: 
one for the ascending flow going from the base inlet (1 3) 

10 to tiie upper internal wall (34) of the bell (31) above tiie 
electrodes (4) and tiie otiier for the descending flow 
which encompasses tine remaining space of tiie electro- 
lytic cell, from tiie internal upper wall (34) to the base (1) 
outlet (14). This makes the different types of flow and 

15 hydraulic system pressures - which may be of several 
kinds -compatible, and ensures that the operating cell 
remains always full of the electrolyte witii a constant 
renewal of tiie electi'olyte next to the elecb^ode surfaces 
and to tiie bulb (61) ttiat houses the NTC or PTC (62), 

20 as well as anottier resistor or resistors when present, 
and converts laminar flows into turbulent flows on tiie 
upper part of the electrode chamber to remove from the 
cell the gases generated during electrolysis. 

Obstacles, preferably similar to bumps, can be 

25 incorporated to ttie inlet chamber (18) or above it, in tiie 
ascending flow of tiie electrolyte, to mate the water 
whiri. For example: a horizontal blade-type bump (70) 
extending through part of or through tiie entire tootiied 
rod (40) above ttie inlet sub-chamber (18) alms at pro- 

30 voking turbulence in tiie ascending flow of the electro- 
lyte. 

Other types of bumps may be placed along tiie 
ascending flow both in the base (1) and in ttie electrode 
chamber (2) to cause tiiis desired turbulence and avoid 
35 laminar flows which do not have ttie same ability to trap 
and direct gases in their medium. 
A preferred achievement, according to Fig. 2. is to use a 
flat electrode beam with parallel plates where at least 
ttie central electrode (48) of the electrode beam (4), 
40 which is seated on tiie flat rod (45) gutter (47). is a one- 
piece plate being ttie ottiers eittier one-piece or a grid. 

This way, when the electrolytic cell is incorporated 
to a normal flow hydraulic system, the electrode cham- 
ber (2) will be installed above the base (1) with its elec- 
ts trode beam (4) bngitudinally to tiie flow which, when 
entering tiie cell, is sent upwards by tiie vertical barrier 
formed by ttie dividing barrier (15) of ttie base and by 
ttie toottied rod (40) of the electrode chamber (2). This 
is enough for ttie electrolyte to rise through tiie elec- 
50 trode plates to ttie inner top of ttie bell (31) and ttien 
shift direction, coming down ttirough the opposite side 
to tiie outlet (14) while maintaining ttie electrode cham- 
ber always full of liquid. 

In ttie case of insufficient electrolyte flow systems 
55 tills same electrode chamber (2) may be installed above 
ttie base (1) after a 90** clockwise turn around its vertical 
axis. Now the electrolytic cell, with the beam of trans- 
versely arranged flat plate electrodes, is cfivided by a 
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barrier with the same height as the central electrode 
(48), that is. a barrier formed by the combination of the 
dividing barrier (15) with the flat rod (45) and the one- 
piece central electrode (48), as shown in Fig. 3. 

This arrangement makes the flow of water leave the s 
cell only after covering the electrode beam and inter- 
nally contacting the wall (34) of the top of the bell. Note 
that in any arrangement the grounding grid (53) will 
remain adjacent to the outlet siib-chamber (19) of the 
base(1). 

Another example of an arrangement which may be 
Introduced in cells of this type, both with flat electrode 
beams, as shown in Fig. 2. where the purpose is to keep 
them longitudinally to the flow, and with tubular elec- 
trode beams, according to Fig. 4, to accommodate is 
smaller flows and pressures, is the elongation of the 
teeth (39A) of the toothed rod (40*) to the desired height, 
as long as it does not cause a bottleneck of the flow next 
to the inner top of the cell above the upper edges of the 
electrodes (4). so as to aeate an ascending flow of the 20 
electrolyte from the cell inlet (13) to the highest bamer 
formed by the dividing barrier (15) of the base (1), plus 
the toothed rod (40). plus its elongated teeth (39A), then 
a descending flow from the cell top to the base outlet 
(1 4), ensuring that the cell is totally filled by the electro- ss 
lyte. 

In another way of achieving this invention, in cells 
with longitudinally installed flat electrode beams, as well 
as in cells with concentric tubular electrode beams, a 
horizontal segment (71) may be incorporated to the 30 
toothed rod (40"), as shown in Figures 2 and 4. with the 
same width as the rod and with the necessary length so 
that it does not totally or partially block the electrolyte 
entrance or exit, according to the side to which this hor- 
izontal segment will extend. Similarly, it is possible to 3S 
combine this horizontal extension (71) with the elor^a- 
tion of the teeth (39A) of the toothed rod (40"). 

Similariy, according to Figures 3 and 8. in trans- 
versely installed flat electrode beams, the same hori- 
zontal extension (71 ) can be incorporated to the flat rod 40 
(45). horizontally displacing the central one-piece elec- 
trode (48A) inside the electrode beam to the point 
where it matches the gutter (47) of the flat rod (45), be it 
closer to the cell inlet (13) or outlet (14), so as not to 
block the passage of the electrolyte. « 

However the toothed rod (40. 40'. 40") with its differ- 
ent shapes and the flat rod (45) with its extensions may 
be combined into a single part with the same purpose. 

Figure 9 shows a base (1). sealing joint (21) and 
maintenance lid (10), a part of the set. cap-shaped with so 
the hemispheric center protruding towards the top (72) 
and surrounded by a horizontal rim (73) the perimeter 
configuration of which has the same shape of the bell 
(31) rim (28) to allow the tight closing of the base (1) 
using the same tightening flange (3), thus completing 55 
the necessary resources for the electrode chamber (2) 
to be removed for corrective or preventive maintenance 
without the inactivalion of the water pipeline during its 



absence. 

Similarly, the base (1) and lid (10) assembly may be 
installed at the time of the assembling of the hydraulto 
system, delaying the Installation of the electrode cham- 
ber (2) and the respective power supply for any future 
data 

Claims 

1 . "Electrolytic cell for the generation of hypo-halogen- 
ites for water treatment", comprising a closed 
chamber made up of a base (1) above which an 
electrode chamber (2) is placed. The base (1) has 
the necessary means to be installed in the hydraulic 
system where the electrolyte inlet (13) and outlet 
(14) are located, an electrode chamber (2) located 
above the inlet and outlet, In internal communica- 
tion with them, giving to electrolyte the course of an 
inverted "U" between the inlet (13) and the outlet 
(14). The chamber (2) has an internal set of elec- 
trodes (4) above whose surfaces the electrolysis 
occurs and whose terminals (5. 6) communicate 
with the outside by a hole (68) in the electrode 
chamber, and also has externa! electricity conduct- 
ing contacts for electric connection of the electrode 
(4) terminals (5, 6) and for grounding (57) to the 
power supply, characterized by the fact of having an 
individual and standalone base (1) shaped like an 
open circular box at the top and a closed square 
box at the bottom, where two cylindrical tubes (12) 
are horizontally and axially aligned and diametri- 
cally opposed begin. These tubes, at their source, 
have an electrolytic cell inlet hole (13) and an outlet 
hole (14); the base (1) has a transversely placed 
vertical barrier (15) consisting of two transversal 
walls separated by a top gutter (1 6) at the center of 
which a vertical passing slit (17) descends from the 
top to its mid-height, dividing the base (1) into two 
symmetrically equal sub-chambers: an entry cham- 
ber adjacent to the inlet hole (13) and an outlet 
chancer, adjacent to the outlet hole (14). The 
chamber (2) Is bell-shaped, and its whole volume is 
occupied by a beam (4) made up of two sets of 
electrodes (36, 37). The first set (36) is electrically 
connected to a terminal (5) and the second set (37) 
is also electrically connected to a terminal (6); each 
of these sets of electrodes (36, 37) is made from 
one or more smooth or grid-type plates, parallel and 
equidistant from each other, which extend vertically 
and longitudinally or vertically and transversely 
from the first wall (31) of the electrode chamber to 
the opposite wall (31 ), or alternatively by a beam (4) 
made of two sets (36. 37) of one or more equidis- 
tant flat or grid-type tubular electrodes, vertically 
and concentrically disposed. Each electrode (36. 
37) is electrically insulated from its neighbor elec- 
trode and is alternately connected to form two sets, 
one positive and one negative. These sets (36,37) . 
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in turn, are kept in place by at least one toothed rod 
(40) which supports the electrodes above the verti- 
cal barrier (15) of the base (1). 

2. A cell, according to claim 1 . is characterized by the 
tact that the upper circular part of the base (1) 
presents tour small round bumps (22, 23, 25, 26) 
two of which with a central cavity. The first "bump" 
(22) Is located above the inlet hole (1 3) and the sec- 
ond (23) at 90* counterclockwise from the first (22). 
Any one of them can be occupied by a removable 
pin (24) or by the bell (31) bump (65); the other two 
solid bumps (25. 26) are also counterclockwise 
located at 180** and 270'' respectively from the first 
(22). 

3. A cell, according to claim 1, characterized by the 
fact that the upper circular part of the base (1) also 
defines along Its perimeter a seating (20) for the 
sealing joint or ring (21). Around the upper perime- 
ter of the base (1) an Internally smooth and exter- 
nally threaded cylindrical elevation (27) is projected 
upwards, so that the lower rim (28) of the electrode 
chamber (2) can be centered and placed above the 
base (1) and attached tightly by a coupling flange 
(3) with a correspondent internal thread. 

4. A cell, according to claim 1, characterized by the 
fact that it comprehends a vertical and transversal 
toothed rod (40) with a vertical and central passing 
slit (46) from its mid-height downwards. The rod's 
teeth (39) support and maintain the bottom edges 
of the electrode (36, 37). The lower portion of the 
toothed rod (40) is fitted in the dividing barrier (15) 
of the base (1). longitudinally fitted in its gutter (17) 
or transversely fitted in the slit (1 6). 

5. A cell, according to claim 1. characterized by the 
fact that when the electrode chamber (31) has flat 
and parallel plate electrodes the toothed rod (40) is 
joined to a vertical flat rod (45) of equal height. The 
flat rod (45) has a central vertical slit (46) from the 
top to its mid-height and a central gutter (47) along 
the top where the central electrode (48) of the elec- 
trode beam (4) is seated. The lower blade (52) of 
the flat rod (45) has the same shape of the lower 
Wade (51) of the toothed rod (40) to allow both 
blades (51. 52) to be alternatively attached to the 
respective bars (40. 45) in the gutter (16) and in the 
slit (17) of the dividing barrier (15) of the base (1). 

6. A cell, according to claim 4. characterized by the 
fact that the teeth (39) of the toothed rod (40) rise to 
the height of the electrodes. 

7. A cell, according to claims 4 to 6. characterized by 
the fact that the central electrode (48) seated on the 
flat rod gutter (47) is a one-piece plate. 



8. A cell, according to claim 1 . characterized by the 
fad tfiat the toothed rod (40) or flat rod (45) have a 
horizontal segment (71) which projects laterally and 
is placed above the inlet sub-chanrtber or the outlet 

5 sub-chamber of the base (1). 

9. A cell, according to claim 8. characterized by the 
facx that above the horizontal segment (71) lateral 
to the flat rod (45) a seat has been designed to sup- 

10 port the central electrode (48*) displaced from the 
center of the electrode beam (4). 

10. A cell, according to claim 1. characterized by the 
fact that the dedicated grounding of the electrode 

15 chamber is consists of a metallic grid (53) of elec- 
trolyte-resistant material, horizontally located at a 
point below the electrode beam (4) and electrically 
insulated from it at a point of the electrolytic cham- 
ber adjacent to the outlet chamber of the base (1 ) to 
20 contact the effluent even when the electrode cham- 
ber suffers a 90"* turn around its vertical axis. 

11. A cell, according to claim 1. characterized by the 
fact that the electrode chamber (2) is a standalone 

25 set which may be separated from the remainder of 
the electrode cell, containing a built-in, fixed and 
locked set of electrodes (4). a toothed rod (40). a 
flat rod (45) and a grounding grid (53). Externally in 
the upper wall (34) of the electrode chamber, are all 
30 terminals (8) to connect the electrolytic cell to the 
external source, wfuch make it a container for the 
protection, safeguard, transportation and storage of 
the electrodes. 

35 12. A cell, according to claim 1, characterized by the 
fact that the upper wall (34) of the bell (31) will con- 
tain a bulb-shaped housing (61) turned towards the 
inside of the electrode chamber, within which there 
is at least one electronic component (62) whose 
40 electrical parameter can vary depending on the 
temperature to which it is being subjected. The 
component (62) is sunounded by a heat-conduct- 
ing solid or liquid substance, and the housing is her- 
metically sealed by a lid (63) through which two 
45 metallic terminals (64) connect the poles of the 
component (62) to an external electronic circuit. 

13. A cell, according to claim 12. characterized by the 
fact that the electronic component (62) is chosen 

so from the group consisting of NTCs (Negative Ther- 
mal Coefficient) resistors. PTCs (Positive Thermal 
Coefficient) resistors, diodes and transistors. 

14. A cell, according to claim 12, characterized by the 
55 fact that the electronic component (62) is preferably 

chosen from the group consisting of NTCs (Nega- 
tive Thermal Coefficient) resistors and PTCs (Posi- 
tive Thermal Coefficient) resistors. 
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15. A cell, according to claims 12 to 14, characterized 
by the fact that the component (62) is connected in 
series to at least one linear resistor, ail resistors 
being hermetically enclosed Inside the bulb (61). 

5 

16. A celt, according to daim 1, characterized by the 
lact that the sensor system to detect gases inside 
the chamber (2) comprises a pair of electrodes (74) 
located on the upper wall (34) of the chamber (2), 
externally fed by an AC power supply and projected io 
towards the inside of the chamber (2) so as to 
remain submerged in the electrolytic solution when 
there is no build-up of gases inside the chamber 
(2). 

15 

17. A cell, according to claim 1, characterized by the 
fact that the electric connection of all terminals (5. 
6. 58, 64) located in the external upper wall of the 
electrode chamber (31) is performed by a single lid 

(7) with all connectors internally built-in and which, 20 
when juxtaposed to the electrode chamber (31) 
connects all the terminals to the external power 
supply through a wiring whip (9). 

18. A cell, according to claim 1. characterized by the 25 
fact that the base of the electrolytic cell (1) has a 
maintenance lid (10) replacing the electrode cham- 
ber (31). 

PatentansprOche 

1 . Elektrolytische Zelle zur Herstellung von Hypohalo- 
genit fur Wasserbehandlungszwecke mrt einer 
geschlossenen Kammer. die aus einem Basisteil 
(1) besteht. oberhalb dessen eine Elektrodenkam- 35 
mer (2) gesetzt ist. Das Basisteil (1) besitzt das not- 
wendige Mittel, um Im hydraulischen System 
eingesetzt zu werden, wo der EinlaB (13) und der 
AuslaB (14) fur den Elektrolyten liegen, wobei eine 
Elektrodenkammer (2) Qber dem EinlaB und dem 40 
AuslaB in innerer Verbindung mit ihnen liegt, 
wodurch dem Elektrolyten ein Lauf in Form eines 
umgekehrten U's zwischen dem EinlaB (13) und 
dem AuslaB (14) gegeben wird. Die Kammer (2) hat 
einen tnneren Satz von Elektroden (4), auf deren 45 
Oberfldchen die Elektrdyse stattfindet und deren 
Endstucke (5, 6) mrt der SuBeren Umgebung durch 
ein Loch (68) in der Elektrodenkammer in Verbin- 
dung stehen. weiterhin hat sie duBere, Elektrizitat 
f uhrende Kontakte, zur elektrischen Verbindung der so 
Elektroden(4)-EndstQcke (5. 6) und zur Herstellung 
einer Erdung (57) fur die Stromversorgung. 
dadurch gekennzelchnet, daB ein Einzerstanda- 
lone"-Basisteil (1) vorhanden ist. das an der oberen 
Seite wie ein offener. oinder Behaiter geformt ist 55 
und an der Unterseite wie ein geschlossener. qua- 
dratischer Behaiter. woran zwei zylindrische ROh- 
ren (12) horizontal und axial angepaBt sind und 



diametral entgegengesetzt anfangen. An ihrem 
Beginn besitzen diese ROhren ein Ijoch (13) zum 
EinlaB in die elektrdytische Zelle und ein Ljoch (14) 
zum AuslaB; das Basisteil (1) hat eine transversal 
eingerichtete vertikale Schranke (15). die aus zwei 
transversalen wanden besteht, die durch einen 
oberen Schlitz (16) getrennt sind. von dessen Zen- 
trum ein vertikaler Durchgangsschlitz (1 7) von oben 
bis zur Mitte herab verlduft. wodurch das Basisteil 

(1) in zwei Symmetrlsche. gleiche Unterkammern 
aufteilt wird: eine EinlaBkammer angrenzend an 
das EinlaBloch (13) und eine AuslaBkammer 
angrenzend an das AuslaBloch (14). Die Kammer 

(2) ist glockenffirmig und ihr gesamter Rauminhalt 
ist von einem Bundel (4) ausgefulit, das aus zwei 
Satzen von Elektroden (36, 37) besteht. Der erste 
Satz (36) ist elektrisch mit einem Endstuck (5) ver- 
bunden und der zweite Satz (37) ist ebenfalls elek- 
trisch mit einem EndstQck (6) verbunden; jeder 
dieser Satze von Elektroden (36, 37) besteht aus 
einer Oder mehreren glatten Oder gitterartigen Plat- 
ten, die parallel und gleich beabstandet voneinan- 
der angeordnet sind und die vertikal und 
longitudinal oder vertikal und transversal von der 
ersten Wand (31) der Elektrodenkammer zu der 
gegenuberliegenden Wand (31) verlaufen, oder 
alternativ aus einem Bundd (4) aus zwei Satzen 
(36, 37) aus einer oder mehreren gleich beabstan- 
deten, flachen oder gitterartigen, rOhrenfdrmigen 
Elektroden. die vertikal und konzentrisch angeord- 
net sind. Jede Elektrode (36. 37) ist von ihrer Nach- 
barelektrode elektrisch isoliert und ist zur Bildung 
von zwei Sdtzen alternierend verbunden. einem 
positiven und einem negativen. Diese Satze (36. 
37) wiederum werden durch mindestens einen 
gezahnten Stab (40) an ihrer Stelle gehalten. der 
die Elektroden oberhalb der vertikalen Schranke 
(15) des Basisteils (1) unterstotzt. 

2. Zelle nach Anspruch 1 , dadurch gekennzelchnet. 
daB der obere runde Tell des Basisteils (1) vier 
Meine runde HOkker (22, 23. 25, 26) aufweist, von 
denen zwei eine zentrale AushOhlung besitzen. Der 
erste "HOcker" (22) liegt Qber dem EinlaBloch (13) 
und der zweite (23) um 90'' im Gegenuhrzeigersinn 
von dem ersten (22) entfernt. Jeder von ihnen kann 
von einem entfernbaren Zapfen (24) belegt sein 
Oder von dem Glocken(31)-H0cker (65); die beiden 
massiven HOcker (25. 26) liegen wiederum Im 
Gegenuhrzeigersinn um 180" und 270*" von dem 
ersten (22) entfernt. 

3. Zelle nach Anspruch 1 . dadurch gekennzelchnet. 
daB der obere runde Teil des Basisteils (1) durch 
seinen Umfang einen Sitz (20) fOr die Dichtverbin- 
dung Oder den Dichtungsring (21) bikJet. Um den 
oberen Umfang des Basisteils (1) ragt eine innen 
glatte und auBen gestufte zylindrische Erhebung 



11 



21 



EP0 650 930B1 



22 



(27) aufwftrts hervor, so daS der untere Rand (28) 
der Elektrodenkammer (2) zentriert und uber das 
Basisteil (1) eingesetzt warden kann und durch 
einen Kupplungsflansch (3) mit einer entsprechen- 
den inneren Stufe eng befestigt warden kann. 5 

4. Zelle nach Anspruch 1 , dadurch gekennzeichnet. 
da6 sie einen vertikal und transversal gestuften 
Stab (40) mit einem von seiner Mitte herunterrei- 
chenden vertikalen und zentralen Durchgangs- 10 
schlitz (46) enthait. Die Zahne (39) des Stabes 
unterstutzen und halten die unteren Kanten der 
Elektrode (36, 37). Der untere Teil des gezahnten 
Stabes (40) ist an die abtrennende Schranke (15) 
des Baslsteils (1) angepaBt, longitudinal an seinen is 
Schlitz (17) Oder transversal an den Schlitz (16). 

5. Zelle nach Anspruch 1 , dadurch gekennzeichnet. 
daB, wenn die Elektrodenkammer (31) flache und 
parallele Plattenelektroden besrtzt. der gezahnte 20 
Stab (40) mit einem vertikalen flachen Stab (45) 
einer entsprechenden HGhe verbunden ist. Der fla- 
che Stab (45) hat von dem oberen Teil bis zur Mitte 
einen zentralen. vertikalen Schlitz (46) und einen 
zentralen Schlitz (47) entlang des oberen Teils. an 25 
dem die zentrale Elektrode (48) des Elekbroden- 
bOndels (4) sitzt. Der untere FIQgel (52) des flachen 
Stabes (45) hat dieselbe Form wie der untere Flu- 
gel (51) des gezahnten Stabes (40). um zu ermOg- 
lichen. daB beide FIQgel (51 . 52) alternativ an den so 
entsprechenden Staben (40. 45) in dem Schlitz (16) 
und dem Schlitz (17) der abtrennenden Schranke 
(15) des Baslsteils (1) befestigt werden. 

6. Zelle nach Anspruch 4. dadurch gekennzeichnet, 35 
daB die Zdhne (39) des gezahnten Stabes (40) bis 

zu der Hdhe der Elektroden reichen. 



mer aus einem metallischen Gitter (53) aus elektro- 
lyt-resistentem Material besteht, das horizontal an 
einem Punkt unter dem ElektrodenbQndel (4) tiegt 
und elektrisch von ihm Isoliert ist an einem Punkt 
der Elektroiytkammer angrenzend an die AuslaB- 
kammer des Baslsteils (1). um den AusfluB zu kon- 
taktieren. selbst wenn die Elektrodenkammer eine 
90'*-Drehung um ihre vertikale Achse macht. 

11. Zelle nach Anspruch 1. dadurch gekennzeichnet, 
daB die Elektrodenkammer (2) ein Standalone-Satz 
ist. der von dem Rest der Eleklrodenzelle getrennt 
werden kann und einen eingebauten, befestigten 
und einen geschlossenen Satz von Eleklroden (4) 
enthdlt. einen gezahnten Stab (40). einen flachen 
Stab (45) und ein Erdungsgitter (53). AuBen in der 
oberen Wand (34) der Elektrodenkammer befinden 
sich alle EndstOcke (8) zur Verbindung der elektro- 
lytischen Zelle mit der externen Quelle, die sie zu 
einem Behaiter fOr den Schutz, zur Sicherheitsvor- 
richtung. fur den Transport und die Lagerung der 
Elektroden machen. 

12. Zelle nach Anspruch 1. dadurch gekennzeichnet, 
daB die obere Wand (34) der Qlocke (31 ) einen kol- 
benfOrmigen Behaiter (61) enthdlt. der zu der 
Innenseite der Elektrodenkammer gedreht ist und 
innerhalb dessen es mindestens eine elektronische 
Kbmponente (62) gibt, deren eleklrische Parameter 
abhdngig von der Temperatur, der sie ausgesetzt 
ist. variieren kfinnen. Die l^mponente (62) ist von 
einer wdrmeleitenden festen oder flussigen Sub- 
stanz umgeben. und der Behaiter ist durch einen 
Deckel (63) hermetisch versiegelt, durch den zwei 
metaltische Endstucke (64) die Pole der Kompo- 
nente (62) mit einem externen elektrischen Strom- 
kreis verbinden. 



7. Zelle nach einem der AnsprOche 4 bis 6. dadurch 13. Zelle nach Anspruch 12, dadurch gekenn- 
gekennzeichnet. daB die zentrale Elektrode (48), 4o zelchnet, daB die elektronische Komponente 
die an dem Schlitz (47) des flachen Stabes liegt. (62) aus eine Bauteilgruppe entstammt, die 
eine einstOcklge Platte ist. NTC(Negativer Temperatur-Koeffizient)-Wider- 

stande. PTC(Positiver Temperatur-Koeffizient)- 

8. Zelle nach Anspruch 1 . dadurch gekennzeichnet. Widerstdnde, Dioden und Transistoren umlaBt. 
daB der gezahnte Stab (40) Oder der flache Stab 45 

(45) ein horizontales Teil (71) besitzen. das lateral 14. Zelle nach Anspruch 12. dadurch gekenr^ 

henrtjrspringt und uber der EinlaBunterkammer zelchnet, daB die elektronische Komponente (62) 

Oder AuslaBunterkammer des Baslsteils (1) liegt. vorzugsweise aus der Bauteilgruppe entstammt. 

die NTC(Negativer Temperatur-Koeffizient)-Wider- 

9. Zelle nach Anspruch 8. dadurch gekennzeichnet, so stands und PCT(Positiver Temperatur-Koefffizient)- 
daB uber dem horizontalen Teil (71) lateral zu dem Widerstande umfaBt 

flachen Stab (45) ein Sitz vorgesehen ist. um die 

zentrale Elektrode (48*) zu unterstOtzen. die von 1& Zelle nach einem der AnsprOche 12 bis 14. 

dem Zentrum des ElektroderibQndels (4) versetzt dadurch gekennzeichnet, daB die Komponente 

ist. ss (62) mit mindestens einem linearen Widerstand in 

Serie geschaltet ist. wobei alle Widerstande henne- 

10. Zelle nach Anspruch 1 , dadurch gekennzeichnet. tisch in dem Kolben (61) eingeschlossen sind. 
daB der zugewandte Erdung der Elektrodenkam- 
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16. Zelle nach Anspruch 1. dadurch gekennzeichnet 
daB das Sensorsystem zur Feststeliung von Gasen 
innerhalbder Kammer (2) ein EleWrodenpaar (74) 
enthait. das an der oberen Wand (64) der Kammer 
(2) liegt. und das extern an eine Wechselstromver- 5 
sorgung angeschlossen ist und in das tnnere der 
Kammer (2) hineinragt, so daB es von der elektroly- 
tischen LOsung umspOlt bleibt, wenn es keine Gas- 
bildung innerhalb der Kammer (2) gbt. 

10 

17. Zelle nach Anspruch 1. dadurch gekennzeichnet. 

daB die elektrische Verblndung aller Endstucke (5, 
6, 58. 64), die in der SuBeren oberen Wand der 
EleWrodenkammer (31) sitzen, durch einen einzi- 
gen Deckel (7) hergesteltt wifd» in den alle Verbin- is 
dungen eingebaut sind und der alle EndstQcke mit 
der externen Stromversorgung durch ein Draht- 
stOck (9) veibindet, wenn er an der Elektrodenkam- 
mer (31)anllegt. 

20 

18. Zelle nach Anspruch 1. dadurch gekennzeichnet 

daB das Basisteil (1) der elektrolytischen Zelle 
einen Wartungsdeckel (10) hat. der die Elektroden- 
kammer(31)er8etzt. 

25 

Revendications 

1. Cellule d'6lectrolyse pour la production d'hypo* 
halog6nites en vue du traitement de Teau. compre- 
nant une chambre ferm^e constitute d'une base so 
(1) au-dessus de laquelle est plac6e une chambre 
k 6Iectrodes (2). La base (1) comporte les moyens 
ntcessaires pour §tre instance dans le syst^me 
hydraulique ou sont situtes I'entrte (1 3) et la sortie 
(14) de rtlectrolyte. une chambre ^ Electrodes (2) as 
situ6e au-dessus de Pentrte et de la sortie et en 
communication interne avec elle. imposant k I'tlec- 
trolyte un tcoutement en forme de U inverse entre 
rentr6e (13) et la sortie (14). La chambre (2) com- 
porte un groupe interne d'Electrodes (4) au<lessus 40 
des surfaces desquelles se produit Ttlectrolyse et 
dont les bornes (5,6) communiquent avec rext6- 
rieur k travers un trou (68) dans la chambre k Elec- 
trodes, et elle comporte Egalement des contacts 
externes conducteurs de rElectricrtE pour une con- 45 
nexion Electrlque des bornes (5.6) des Electrodes 
(4) k la source d'Energie Electrique et pour la mise 
k la masse (57), caractErisEe par le fart qu elle com- 
porte une base individuelle et se tenant d'elle- 
mEme, en forme de boite ouverte drculaire au som- so 
met et de boTte carrEe fermEe au fond, dans 
laquelle deux tubes cylindriques (12) sont aiignEs 
horizontalement et axialement tout en Etant diamE- 
tralement opposEs. Ces tubes, k leurs sources, 
conportent un orifice d'entrEe (13) dans la cellule ss 
d'Electrotyse et un orifice de sortie (14) ; la base (1) 
comporte une barriEre verticale (15) disposEe 
transversalement. constituEe de deux parois trans- 



versales sEparEes par un canal supErieur (16) au 
centre duquel une fente (17). s'Etendant verticale- 
ment. descend k partir du sommet jusqu'E ni-hau- 
teur. en divisant la base (1 ) en deux sous-chambres 
Egales symEtriquement, k savoir une chambre 
d'entrEe adjacente k I'orifice d'entrEe (13) et une 
chambre de sortie adjacente k I'orifice de sortie 
(14). La charYft)re (2) est en forme de cloche et la 
totalitE de son volume est occupEe par un groupe 
(4) constituE de deux ensembles d'Electrodes 
(36,37). Le premier ensemble (36) est connectE 
Electriquement k une borne (5) tandis que le 
second ensemble (37) est Egalement connectE 
Electriquement k une borne (6) ; chacun de ces 
ensembles d'Electrodes (36,37) est constituE d'une 
ou plusieurs plaques lisses ou du type grille, paral- 
lEIes et Equidistantes les unes des autres, qui 
s'Etendent verticalement et longitudinalement ou 
bien verticalement et transversalement k partir 
d'une premiEre paroi (31) de la chambre k Electro- 
des jusqu'd la paroi opposEe (31), ou bien alterna- 
tivement par un groupe (4) constituE de deux 
ensembles (36,37) dune ou plusieurs Electrodes 
tubulaires Equidistantes plates ou du type grille. 
disposEes verticalement et concentriquement. 
Chaque Electrode (36,37) est isolEe Electriquement 
de son Electrode voisine et elle est connectEe alter- 
nativement de maniEre k former deux ensembles, k 
savoir un ensemble positif et un ensemble nEgatif. 
Ces ensembles (36,37) sont maintenus k leur tour 
en place par au moins une barre dentEe (40) qui 
supporte les Electrodes au-dessus de la barriEre 
verticale (15) de la base (1). 

2. Cellule suivant la revendication 1 caractErisEe en 
ce que la partie circulaire supErieure de la base (1) 
prEsente quatre petits bossages arrondis 
(22,23.25,26) dont deux sont pourvus d'une cav'rtE 
centrale. Le premier bossage (22) situE au-dessus 
du trou d'entrEe (13) et le second bossage (23) est 
situE k 90*" du premier bossage (22). dans le sens 
inverse des aiguilles d'une montre. L'un quelcon- 
que de ces bossages peut Etre occupE par un pion 
amoviWe (24) ou par le bossage (65) de la cloche 
(31) : les deux autres bossages pleins (25.26) sont 
Egalement situEs respectivement E 180** et 270'* du 
premier bossage (22) dans le sens inverse des 
aiguilles d'une montre. 

3. Cellule suivant la revendication 1 caractErisEe en 
ce que la partie circulaire supErieure de la base (1) 
dEfinit Egalement. le long de son pErimEtre, un 
siEge (20) pour le joint ou la bague d'EtanchEltE 
(21). Autour du pErimEtre supErieur de la base (1) 
une ElEvation cylindrique (27). lisse intErieurement 
et f iletEe extErieurement, fait saillie vers le haut de 
telle fagon que la bordure infErieure (28) de la 
chambre k Electrodes (2) puisse Etre centrEe et pla- 
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c6e au-des8U8 de la base (1) et attach6e 6troite- 
ment par une bride d'accoupiement (3) pourvue 
d'un f iletage interne oon'espondant 

4. Cellule suivant la re^endication 1 caract6ris6e en 5 
ce qu'elle comprend une barre dent6e verticale et 
transversale (40) pourvue d'une fente verticale et 
centrate passante (46) s'^tendant de sa mi-hauteur 
vers le bas. Les dents (39) de la barre supportent et 
maintiennent les bords inf^rieurs des ^ectrodes io 
(36.37). La portion Inf^rieure de la ban'e dent^e 
(40) est engag^e dans la barri^re de division (15) 

de la base (1). en dtant emboTt^e longitudinalement 
dans son canal (1 6) ou en 6tant embo1t6e transver- 
salement dans la fente (1 7). '5 

5. Cellule suivant la revendication 1 caract6ris6e en 
ce que, lorsque la chambre ^ Electrodes (2) com- 
porte des Electrodes en forme de plaques plates et 
parallEles. la barre dentEe (40) est retire ^ une 20 
barre plate verticale (45) de hauteur Egale. La banre 
plate (45) prEsente une fente centrale verticale (46) 
s'6tendant d partir de son sommet jusqu'^ mi-hau- 
teur et un canal central (47) le long du sommet ou 
{'Electrode centrale (48) du groupe d'Electrodes (4) 25 
prend appui. La lame infErieure (52) de la ban^e 
plate (45) a la mEme forme que la lame infErieure 
(51) de la barre dentEe (40) afin de permettre aux 
deux lames (51 .52) des barres respectives (40,45) 
d*Etre engagEes aiternativement dans le canal (1 6) 30 
et dans la fente (17) de la ban-iEre de sEparation 
(15) de la base (1). 

6. Cellule suivant la revendication 4 caractErisEe en 

ce que les dents (39) de la ban-e dentEe (40) 35 
s*EIEve jusqu'E la hauteur des Electrodes. 

7. Cellule suivant les revendications 4^6 caractEri- 
sEe en ce que I'Electrode centrale (48) prenant 
appui sur le canal (47) de la ban'e plate est une pla- ^ 
que d'une seule piEce. 

8. Cellule suivant la revendication 1 caractErisEe en 
ce que la ban^e dentEe (40) ou la barre plate (45) 
comporte un segment horizontal (71) qui fait saillie 45 
latEralement et qui est placE auKlessus de la sous- 
chambre d'entrEe ou de la sous-chambre de sortie 

de la base (1). 

9. Cellule suivant la revendication 8 caractErisEe en so 
ce que, au-dessus du segment horizontal (71) latE- 

ral par rapport E la barre plate (45), un siEge a EtE 
conga pour supporter TElectrode centrale (48*) 
dEplacEe k partir du centre du groupe d'Electrodes 

(4). 55 

10. Cellule suivant la revendication 1 caractErisEe en 
ce que I'EIEment dEdiE E la mise E la masse de la 



chambre k Electrodes est constituE par une grille 
mEtallique (53) en une matiEre rEsistant E I'Electro- 
lyte. situEe horizontalement en un point se trouvant 
en dessous du groupe d'Electrodes (4) et isolEe 
Electriquement de ce groupe en un point de la cel- 
lule d'Electrolyse voisin de la chambre de sortie de 
la base (1). afin d'Etre en contact avec I'effluent 
mEme lorsque la chambre E Electrodes est tournEe 
de 90'' autour de son axe vertical. 

11. Cellule suivant la revendication 1 caractErisEe en 
ce que la chambre E Electrodes (2) est un ensem- 
ble se tenant de lui-mEme qui peut Etre sEparE du 
reste de la cellule d'Electrolyse. contenant un 
groupe d'Electrodes (4) incorporEes, fixEes et blo- 
quEes en position, une ban-e dentEe (40), une barre 
plate (45) et une grille de mise E la masse (53). A 
TextErieur. dans la paroi supErieure (34) de la 
chancre E Electrodes, se trouvent toutes les bor- 
nes (8) prEvues pour connecter la cellule d'Electro- 
lyse E la source externe, ce qui fait de cette cellule 
un contenant pour la protection, la sEcuritE. le 
transport et le stockage des Electrodes. 

12. Cellule suivant la revendication 1 caractErisEe en 
ce que la paroi supErieure (34) de la cloche (31) 
content un boTtier (61) en forme de bulbe. tournE 
en direction de I'intErieur de la chambre E Electro- 
des, boTtier dans lequel se trouve au moins un com- 
posant Electronique (62) dont la caractEristique 
Electrique peut verier en fbnction de la tempErature 
E laquelle il est soumis. Le composant (62) est 
entourE par une substance solide ou liquide con- 
ductrice de la chaleur et le boTtier est scellE hermE- 
tlquement par un couvercle (63) E travers lequel 
deux bornes mEtalliques (64) oonnectent les pdles 
du composant (62) E un circuit Electronique 
externe. 

13. Cellule suivant la revendication 12 caractErisEe en 
ce que le composant Electronique (62) est choisi 
dans le groupe comprenant les rEsistances E coef- 
ficient de tempErature nEgatif (CTN), les rEsistan- 
ces E coefficient de tempErature positif (CTP). les 
diodes et les transistors 

14. Cellule suivant la revendication 12 caractErisEe en 
ce que le composant Electronique (62) est choisi de 
prEfErence dans te groupe comprenant les rEsis- 
tances E coefficient de tempErature nEgatif (CTN) 
et les rEsistances E coefficient de tempErature posi- 
tif (CTP). 

15. Cellule suivant les revendications 12 E 14 caractEri- 
sEe en ce que le composant (62) est connectE en 
sErie E au nrtoins une rEsistance linEaire. toutes les 
rEsistances Etant hermEtiquement enfermEes E 
I'intErieurdu bulbe (61). 
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16. Cellule suivant la revendication 1 caract^ris^e en 
ce que le syst^e capteur pr6vu pour d^tecter des 
gaz k llnt^rieur de la chambre (2) comprend une 
paire d'^lectrodes (74) situ6e sur la paroi sup^- 
rieure (34) de la chambre (2). aliment^es ext^rieu- s 
rement en 6nergle 6lectrjque d courant alternatif et 
^isant saillie vers I'int^rieur de la chambre (2) de 
mani^re k demeurer immerg^es dans la solution 
^lectrolytique lorsqu'il n'y pas deformation de gaz k 
rint6rieur de ta chambre 2. io 

17. Cellule suivant la revendication 1 caract^ris^e en 
ce que la connexion ^lectrique de toutes les bornes 
(5,6.58,64) situ^es dans la paroi sup6rieure 
externe de la chambre k Electrodes (31) est assu- is 
r^e par un couverde unique (7) avec tous les con- 
necteurs incorpor^ int6rieurement et qui. lorsqu'il 

est juxtapose k la chambre k Electrodes (31), con- 
necte toutes les bornes k la source d'Energie Elec- 
trique externe k travers un cdble (9). 20 

18. Cellule suivant la revendication 1 caract6ris§e en 
ce que la base de la cellule d'Electrolyse (1) com- 
porte un couvercle d'entretien (10) remplagant la 
chanfibre k Electrodes (31 ). 2s 
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FIG.2 
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F1Q.3 
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F^IG.4 
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FIG. 5 
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FIG.6 
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FIG. 7 
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FIG.8 
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